We describe the isomorphism classes of certain infinite-dimensional graded Lie algebras of maximal class, generated by an element of weight one and an element of weight two, over fields of even characteristic.
Introduction
Let M be a Lie algebra. Suppose M is nilpotent of nilpotency class c, so that c is the smallest number such that the Lie power M c+1 vanishes. If M has finite dimension n _> 2, it is well-known that c _< n -1. When c = n -1, M is said to be a Lie algebra of maximal class. Equivalently, a Lie algebra M of dimension n is of maximal class when the i-th Lie power M i has codimension i in M, for * Partially supported by MURST (Italy) via project "Graded Lie algebras and prop-groups of finite width". The first author is a member of GNSAGA-INdAM. ** The second author is grateful to the Department of Mathematics of the University of Trento for their kind hospitality, and to MURST (Italy) for financial support. Received November 29, 2001 2 < i < n. An infinite-dimensional Lie algebra M is said to be of maximal class when M i has codimension i for all i > 2, and M is residually nilpotent, that is,
Infinite-dimensional graded Lie algebras of maximal class which can be generated by two elements of weight one have been classified in a series of papers [3, 6, 4, 11] . (We call these algebras of type 1.) This is a problem only in positive characteristic, as it is well-known that there is only one such algebra in characteristic zero. Over any field F of positive characteristic, there are IFI ~~ algebras of type 1.
There are other types of graded Lie algebras of maximal class: in [13] those infinite-dimensional graded Lie algebras of maximal class L= (~Li i>l have been studied, in which dim(Li) = 1 for all i > 1, so that they are generated by an element of weight one and an element of weight two. (We call these algebras of type 2.) In [13] it has been shown that in characteristic zero there are three (isomorphism types of) algebras of type 2. In [5] the same problem has been solved over fields of odd characteristic. In this paper we cover the case of fields of characteristic two.
In [5] we described a method for obtaining algebras of type 2 as maximal subalgebras of uncovered algebras of type 1 (see the next section for the details), and showed that over a field of characteristic p > 2 the algebras of type 2 consist of 9 algebras arising as maximal subalgebras of algebras of type 1, 9 a certain soluble algebra, 9 one further family of soluble algebras, 9 in the case p = 3, one additional family of soluble algebras. Despite the additional complication with the prime 3, it turns out that the situation in characteristic 2 can be described in a more uniform way, in terms of the sequences of two-step centralizers of the involved algebras. (We define sequences of two-step centralizers below.)
The plan of this paper is the following. In Section 2 we set up some preliminaries, and state our main result (Theorem 2.4). In Section 3 we show that the algebras we study fall into two main categories. The first one is dealt with in Section 4, the second one in Section 5.
